Regulation of VCAM-1 expression and involvement in cell adhesion to murine microvascular endothelium.
The present studies were undertaken to examine the regulation of murine VCAM-1 expression and the involvement of this molecule in adhesive processes occurring on the surface of microvascular endothelium. Flow cytometric analyses revealed that murine microvascular endothelium (MME) in culture constitutively expresses VCAM-1 and that stimulation of MME by TNF, IL-1, or LPS, but not by PMA or staurosporine, strongly increased the surface expression of this cell adhesion molecule. Stimulation of VCAM-1 expression by TNF may be diminished by ionomycin as well as by inhibitors of protein kinases (H-7 and sangivamycin). However, TGF-beta, which strongly inhibited the adhesiveness of endothelium, had little effect on the expression of VCAM-1. A newly developed adhesion assay, based on the rosette technique, allowed us to distinguish between the adhesive properties of an individual endothelial cell and those of endothelial cell monolayers and demonstrated that inhibition of binding by TGF-beta resulted primarily from its influence on the adhesive properties of individual cells. Studies on the inhibition of cell binding by monoclonal antibodies against mouse VCAM-1 and mouse VLA-4 indicated that VCAM-1 plays a dominant role in mediating the adherence of a variety of cell types, including murine splenocytes and thymocytes, P815 mastocytoma cells, PT 18 mast/basophil cells, human Molt-4 cells, and human eosinophils, to cytokine-activated MME.